INTRODUCTION
There is currently no consensus on the optimal operative treatment for cubital tunnel syndrome, even though it is the second most common compression neuropathy of the upper limb. In general, cubital tunnel syndrome is caused by compression of the ulnar nerve as it traverses the posterior elbow, wrapping around the medial condyle of the humerus 1, 2 . Therefore, simple decompression of the ulnar nerve (incision of the Osborne band) is thought as a reasonable for the surgical management of ulnar nerve compression at the elbow, if conservative treatment fails 3 . On the other hand, traction of the ulnar nerve is also thought of a major cause of the cubital tunnel syndrome 4 . Because of it, there are operative options include medial epicondylectomy with or without simple decompression, and anterior transposition of the ulnar nerve. Anterior transposition of the ulnar nerve can be done in three different ways: subcutaneously, intramuscularly (within the flexor pronator muscle mass), or submuscularly (beneath the flexor pronator muscle mass). In these operations, we selected and performed subcutaneous anterior ulnar nerve transposition consistently based on our experiences, which the simple decompression is not enough to treat the cubital tunnel syndrome. Our aim of this study is to determine the cause of cubital tunnel syndrome with use of measurements of intraneural interstitial pressure clinically.
METHODS
We performed anterior transposition of the ulnar nerve for 65cases 71elbows, diagnosed the cubital tunnel syndrome. All operation was performed by a same surgeon after obtaining informed consent, followed in order procedure; a. A longitudinal incision was made on the medial aspect of the limb just posterior to the medial epicondyle. b. The ulnar nerve was identified above the cubital tunnel. d. Intraneural pressure was measured with insertion a catheter transducer (Miller Instruments, Inc., USA, TX) which was a 5 Fr. size and had a side window to measure the pressure, from proximal to distal between the nerve and the floor of it without dissection the cubital tunnel. e. A simple decompression procedure, a release of the Osborne ligament and a deep layer of the aponeurosis of the flexor carpi ulnaris was performed. f. An intraneural pressure was measured with insert the catheter from proximal to distal, again. g. The Struthur's arcade was released. h. The anterior skin flap was elevated and the fascia of the common flexor origin was exposed. f. The ulnar nerve was then transposed anteriorly with accompanying vesssels beneath the skin flap. Before insertion the catheter, we marked three points at the cubital tunnel, 0, -2, 2 points. "0" point is between medial epicondyle and olecranon. "-2" point is 2cm proximal from the 0 point. "2" point is 2cm distal from the 0 point, where is so-called Osborne ligament. Then, the catheter insertion along the nerve and measurement were done at 0, 90, 120 degree flexion of the elbow.
RESULTS
The mean intraneural pressure within the cubital tunnel were getting higher with the flexion of the elbow, especially at 0 and 2 points. All cases had the highest pressure at 0 and 2 points with maximum flexion of the elbow (Table 1) . After the simple decompression, there is a tendency which the intraneural pressure decreased at 2 point at all elbow positions, while the pressure was still higher at 0 point (Table 2) . In a comparison before the dissection of the cubital tunnel with after the release of the Osborne ligament in the same elbow, almost all cases had an improvement of the pressure in spite of elbow positions. On the other hand, in the comparison at 0 position, improvement rate of the pressure was 74.6% with 120 degree flexion of the elbow (Table 3) .
DISCUSSION
The ulnar nerve has been thought to be compressed by the band described by Osborne 5 . When people hold their elbow flexed for a prolonged period, the ulnar nerve is placed in tension; the nerve itself can elongated 4.5 to 8 mm with elbow flexion 6 . Additionally, flexion of the elbow narrows the space available for the nerve and can cause a sevenfold to 20-fold increase in the pressure within the cubital tunnel, depending on muscle contraction compounded from bands surrounding the nerve 6 . This increased pressure on the nerve leads to decrease blood flow and nerve ischemia; this in turn causes increased permeability of the epineural vessels and nerve edema, enlarging the nerve and continuing the cycle. This is the reason of the opinion, which the simple decompression is enough to treat the cubital tunnel syndrome. However, this procedure decompressed only the roof of the cubital tunnel. Ulnar nerve still have a traction stress when elbow is flexed, which is called as interstitial pressure of ulnar nerve by Gelberman et al 4 . They concluded in their experimental study that traction on the ulnar nerve is a major cause of increased intraneural pressure in association with flexion of the elbow. Our data supports the opinion of Gelberman et al. After the simple decompression of the ulnar nerve, the interstitial pressure is still high at 0 point in major cases. This indicated that we should consider a involvement of the traction of the ulnar nerve in addition to the compression of it. In our study showed decompression is not enough to treat cubital tunnel syndrome for all cases. 
